OBJECTIVES: Rational minds make logical connections between cause and effect, whereas emotional minds make no such distinctions, following instinctive logic. This paper investigates episodic emotional memory in patients with panic disorder with agoraphobia in comparison to a control group. METHOD: Sixty volunteers, 30 patients with panic disorder with agoraphobia and 30 healthy controls were exposed to the same slideshow of 11 slides, but randomly exposed to two different narrated versions, namely one emotional and one neutral. Each group of 30 participants was randomly subdivided into two subgroups of 15; each subgroup of patients and controls was exposed either to the emotional or to the neutral narrative. One week later patients and controls returned to answer questionnaires about the slides and respective narrated stories. RESULTS: Panic disorder patients exposed to the emotional content of the story showed a significantly enhanced emotional memory, evidenced by a better recollection of the emotional narration when compared to patients exposed to the neutral version. Compared to controls, panic disorder patients exhibited greater discrepancy between the emotional versus the neutral narrative. CONCLUSION: Results showed that the panic disorder patients were significantly impacted by the content of the emotional version of the story, with respect to their emotional memory; the same was not observed for the control group exposed to the same emotional version of the story. We conclude that the characteristics of the panic disorder condition had an influence on emotional memory.
' INTRODUCTION
The emotional mind seems to be quicker than the rational. 1 This speed excludes deliberate and analytical reflection that is the characteristic of rational minds. Individuals, indeed entire species, who were not capable of immediate reaction had little probability of passing on their genes. In 1920 Freud described how the emotional mind follows instinctive logic when he spoke of the ''primary thought process'', whereby free associations determine the flow of a narrative, one object symbolizing another, namely, a sentiment comes in the form of another sentiment, which takes its place. 2 Everything is timeless, or, what is really relevant is the perception of things, in other words, things are what they seem to be: ''Whilst the rational mind makes logical connections between cause and effect, the emotional mind does not make any discrimination''. 3 The objective of this study was to investigate the Episodic Emotional Memory -EM 4 of unmedicated patients with Panic Disorder -PD 5 with agoraphobia and to compare them with a control group of individuals with no mental disorder. We tested the hypothesis that PD patients with agoraphobia would exhibit an enhancement of the emotional content of the emotional version of a narrated story, which would differ from the control group exposed to the same version. As a justification for the study we considered it important to observe the influence of emotional components interfering with PD patients (due to the characteristics of the disorder condition itself) and compare them with healthy control volunteers with no mental disorder.
' METHOD 60 volunteers of both sexes participated in the study, (a) 30 outpatients diagnosed with PD with agoraphobia, who were not taking any medication, and (b) 30 individuals with no psychiatric disorder, who functioned as controls.
Each group of 30 participants (PD or control) was randomly subdivided in two groups of 15 in order to present each of the groups with one of two versions of a slide show narrative, an emotional and a neutral story, presented in Table 1 . Thus, patients and volunteers were randomly distributed as follows: 1 st group -15 PD patients with agoraphobia exposed to the emotional version (PDE); 2 nd group -15 PD patients with agoraphobia exposed to the neutral version (PDN); 3 rd group -15 controls exposed to the emotional version (EC); 4 th group -15 controls exposed to the neutral version (NC).
The research consisted of a slideshow presentation of 11 slides as explained in Table 1 . These slides were presented one by one on a computer screen by a trained psychologist researcher who maintained the same posture throughout the research study. In both the emotional and in the neutral version, the 11 slides contained the exact same photographic content. The difference was established by the storyboard which was narrated by the researcher to patient or control spectators. The visual material was identical from the beginning to the end for both versions of the story. The difference was the inclusion of components of tragedy in the emotional narrative versus a matter-of-fact neutral narrative. This differential storyboard only applied to the middle slides numbered 5 to 8.
In essence, the emotional storyboard told of a boy who had sustained a serious accident and had had his feet amputated and re-implanted; in the neutral version, the boy was participating a session of disaster training in a hospital and the wounds seen in the slide were, in fact, produced by makeup experts.
The outer slides, 1 to 4 and 10 and 11, were simply complements for the Emotional Memory study. They were related to details of colours, objects on scene and personal aspects related to the characters in the story.
Questions 5, 6, 7 contained few emotional aspects, but were related to the accident, for example: the recollection of the crashed car, the operating room, the surgeons, and the name and the frontage of the hospital.
The most important slide for the EM study, slide 8, was intended to create a strong visual impact. It shows a photograph of the boy with re-implanted feet lying down on a hospital stretcher, stitches visible on his ankles. This photograph was intended to raise a peak of emotional remembrance that should definitely stand out as an Emotional Memory. The evaluation of EM was undertaken conjointly with data collected from slides 8 and 9.
The evaluation of the participants regarding psychiatric diagnosis was undertaken by psychiatrists from the Laboratory of Panic and Respiration of the Institute of Psychiatry of the Federal University of Rio de Janeiro, according to Diagnostic and Statistical Manual of Mental Disorders of the American Psychiatric Association. 6 Using the International Neuropsychiatric Interview (M.I.N.I.) version 5.0.0 as the instrument of evaluation, 7 the control volunteers were randomly selected among students and staff of the same Institute of Psychiatry. Participants were randomized by draw to be included in the two research versions, emotional and neutral, of their respective group (PD or control).
All participants signed a ''Term of Informed Consent'', according to the Declaration of Helsinki (1964) . The Committee of Ethics for Research of the Institute of Psychiatry (IPUB) of the Federal University of Rio de Janeiro (UFRJ) approved the study.
The inclusion criteria were: (a) patients between 18 and 65 years old with a diagnosis of PD with agoraphobia who volunteered to be included; (b) volunteers participating as ''controls'' with no mental disorder and having schooling between Primary and University levels. The exclusion Slides with a storyboard narrative in the Emotional Version Slides with a storyboard narrative in the Neutral Version Slide 5: Shows a crashed car on the pavement. Storyboard: The boy sustained a terrible accident and is in a serious condition.
Slide 5: Shows a crashed car on the pavement. Storyboard: The boy saw a crashed car and found it interesting.
Slide 6: Shows the front of Victory Memorial Hospital, the street in front of it and some parked cars. Storyboard: Inside a team is preparing an emergency room where the boy is being taken.
Slide 6: Shows the front of Victory Memorial Hospital, the street in front of it and some parked cars. Storyboard: Inside a team is preparing an emergency room for disaster training, the boy acting as ''victim''. Slide 7: An operating room is shown with a surgeon using a jacket and protective cap in the foreground with two others behind him. Storyboard: The surgery team fights to save the boy's life. Slides with the same storyboard version in the Emotional and Neutral sequences (9, 10, 11) Slide 9: Shows the boy's mother leaving the hospital looking shocked, to communicate the accident to her family. Storyboard: Mom going toward a phone. Slide 10: Shows the mother inside the telephone booth with her right elbow leaning on the ball and her right hand on her forehead. Storyboard: The mother holds her son's ball in her hand. Slide 11 -Shows a tree-lined paved avenue with cars and people in the background; in the foreground a road sign shows a speed limit of 30. Storyboard: Shows a speed limit sign.
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criteria were: clinical comorbidities or serious psychiatric conditions, use of drugs or alcohol, use of benzodiazepines or other psychiatric medication, present mental retardation, and illiteracy. The patients included in the study presented acute PD, had frequent (40%) panic or anxiety attacks and had not been taking psychiatric medication in the previous 30 days. All received guidance not to take benzodiazepines seven days prior to, or during, the week of the experiment.
The volunteers of the study of EM were informed of all the procedures for the undertaking of the research, and having confirmed their participation, two interviews were scheduled at an interval of exactly one week (7 days) each. All participants committed themselves to return the following week, on the programmed day and time.
At the 1 st interview, participants were included in one of the four groups: Panic Disorder, Emotional storyboard (PDE); Panic Disorder, Neutral storyboard (PDN); Emotional storyboard, Control (EC); Neutral storyboard; Control (NC). Immediately after their interviews, participants signed the Term of Informed Consent, and agreed to return at a programmed date and time.
In this 1 st interview, the 11 slides were presented individually and the participants were instructed to pay attention to the visual content and simultaneous narration of each slide. Immediately after the end of the slide show, an Emotional Reaction Scale was applied to each participant referring to the content of the slides, with a zero to ten scale, in order to evaluate the emotional impact: zero meant the slide story had no emotional content, while ten meant that the content was ''highly emotional.'' A ''highly emotional'' marking would indicate that the participant had been highly impacted, impressed, shocked or had become anxious upon seeing the slides 5 to 8 and listening to the story of the accident of the boy who had had his feet amputated and re-implanted. We observe that the Emotional Reaction Scale was only applied to participants in the Emotional storyboard groups. At the end of the interview, we set a day and time for the return of each participant exactly one week after the slide show; we also provided a contact telephone number for any unexpected appointment impairment.
In the 2 nd interview (7 days after the slide show) the narrative of the participants relating to the slide show was requested and recorded, and the information was later transferred to a specific form called ''Free Recall''. Immediately following, a specific questionnaire with 76 items and sub-items about the content of the story was applied (and recorded in a scaled response sheet) to evaluate the impact and the recollections of the volunteers.
Using the same method as the slideshow, the questionnaire also had both an emotional and neutral version (using the variations relating to questions 5 and 8). It was given to the participants according to the following stipulated criteria. The questions were about the characters in the story, their characteristics, what they did, where they were going, facial expressions, facts that had occurred, and details of colours, as well as questions relating to the objects in the scenario, such as the hospital, the car in the scene and the environment. The corrections and errors in the patient and control responses to the questionnaires were measured. A template with the correct questionnaire responses was available to the psychologists performing the evaluation, allowing him or her to verify the right or wrong answers given by the participants.
After this second interview, psychiatric accompaniment was offered to the patients with PD, who were directed to Cognitive Behavioural Therapy -CBT. 8, 9 The individuals in the control group agreed to collaborate to benefit science and patients with psychiatric disorders.
' STATISTICS
Statistical analysis was used to process the responses to the questionnaires. Data were registered and later analyzed using the SPSS statistical software, version 18.0 for Windows.
Descriptive statistics were used for the presentation of data referring to age (average and standard deviation), sex, schooling, and present illness (absolute values and percentages). The contingency tables were analysed using the chisquare, the Fisher exact and the t-student tests. The results of the application of the instrument (scales and questionnaires) are presented as averages and standard deviations, on the basis of the correct answers for each one of the slides.
The difference between the groups was evaluated by means of Multivariate Analysis of Variance (MANOVA). For supposition of homogeneity of the matrices of variancecovariance Box's M test was used and a Levene test was undertaken to guarantee that the hypothesis of equal variance between the groups was not violated. Should any significant statistical difference be noted between the groups, a post hoc Benferroni test would be carried out. For the purpose of this study the value of p o 0,05 to establish statistical significance was adopted.
' RESULTS Table 2 presents the descriptive data of the 60 participants of the study, already divided into groups, with 15 participants each, according to their clinical classification: Panic Disorder, Emotional (PDE) or Neutral (PDN) Emotional (EC) or Neutral (NC) healthy controls.
There were no cases on record of head trauma, cerebrovascular accident (CVA -stroke), epilepsy, convulsions, cardiovascular problems, hearing or sight problems, usage of illicit drugs or usage of psychopharmacs among any of the participants of the study.
Regarding other ongoing illnesses, two PDE and three PDN patients presented with arterial hypertension. Among the Control groups, only one declared having Polycystic Ovary Syndrome (EC group) and one reported gastritis (NC group).
Regarding the record of psychiatric disorders in the family, the following was found: two cases of panic (PDE group); one case of panic and one case of schizophrenia (PDN group); one case of panic and one of depression (EC group); one case of panic (NC group).
The Box's M test was used for homogeneity supposition of matrices of variance-covariance. The result was not significant (F ¼ 1,17; p ¼ 0,06), demonstrating that the condition was not violated. The value obtained for Wilk's Lambda was significant (F ¼ 1,71; p ¼ 0,01), showing evidence of differences between the groups.
In the pairwise comparison, by means of the post hoc Benferroni correction test, coherent with the previous analysis, significant statistical differences occurred between the groups in the slides 1 (PDE x EC and EC x NC), 5 (PDN x EC; EC x NC), 8 (PDE x PDN; PDE x NC; PDN x EC), 9 (PDE x EC; PDN x EC; EC x NC) and 10 (EC x NC). In the other slides (2, 3, 4, 6, 7 and 11), no significant statistical differences between any of the pairs of groups were found. These results are detailed in Table 3 . The study focused on the results of slide 8 which showed that there had been a greater impact in the emotional PDE group with the remembrance of the boy in the accident with re-implanted feet, different from the PDN, which confirmed the hypothesis of the study immediately sequential. We observed that the characteristics of the PD condition had an influence on EM.
' DISCUSSION According to LeDoux, 10 for a long time there was a belief in the existence of a sole learning system for the brain. Today we know about several memory systems, each of them responsible for different functions, as well as the different types of emotions and sensations that originate from several brain systems. There are two learning systems used by the brain to create ''memories'' 10 of emotional experiences: (a) one of them in charge of the formation of recollections of experiences and the availability of these recollections for later remembrance; (b) another functioning externally to our conscious, responsible for the control of behaviour without explicit perception of previous learning.
Conscious recollection 10 is the type of memory to which we refer to when we use the term ''memory'' 11 : to remember is to have consciousness of some past experience, and to be able to verbally describe explicit or assertive memories. There is another form of remembrance, implicit or nonassertive, concerning dangerous or threatening situations, which is produced by means of conditioning mechanisms through fear and we have no control over these occurrences or conscious access to their functioning. Thus, we call it memory conditioned by fear (implicit), ''EM'', 4,10 and assertive and explicit memory, that is, ''memory of an emotion''. In the present study, the purpose of slide 8, which showed the image of the boy who had had his feet amputated and re-implanted, was to observe EM as created through personified fear.
The methods used were based on a previous study 4 which we considered efficient for the evaluation of EM.
Here we endeavoured to improve the approach in some aspects, such as the non-usage of psychopharmacs in the patients with PD, to avoid possible influences on the final results.
In relation to the descriptive data, the groups were homogeneous as regards to sex, schooling and occurrence of present illness. Regarding the question of age, significant statistical difference was observed between the groups, which occurred because the average age of the EC group was approximately ten years younger than the other groups.
As for ''present illness'', two patients of the PDE group and three patients of the PDN group had arterial hypertension, compared to none in the control group.
According to Fonseca et al, 12 the association between emotional disturbances and alterations in visceral functions can be perceived in the same manner as arterial hypertension in PD. When the limbic structures, responsible for emotions are put into action, they produce cardiovascular and respiratory responses common in the cases of arterial hypertension and in the case of PD. 12 In this study, the clinical illnesses were in medical accompaniment, under control, and for this reason were unlikely to have created any significant interference.
In relation to family history of PD we found two cases of PD in relatives in the PDE group, three cases of panic disorder, one each in the PDN EC and NC groups. One would have expected that the patients with PD would have a higher likelihood of having more relatives with PD than individuals in the control group, due to genetic factors 13 and/or psychological structures. However, we observed in the result of the study that both PD and controls showed equivalent family histories of cases of PD.
According to Barlow, 14 some signs of PD, such as respiratory alterations, heart palpitations and anxiety, indicate a singular genetic influence, but can also be present in people without PD in stressful situations.
We consider it important that the amygdala 15 structures be evaluated in studies that use techniques involving neuroimage, since these structures are fundamental in the processing of emotions. The amygdala stores emotional memories, while the hippocampus stores contextual memory. 16 The amygdala functions in an associative way, making comparisons with present and past situations. It is one of the first brain structures to be completely formed, and it stores the first emotional experiences. At times, present experiences and emotional states may generate anxious or impulsive responses because of an emotional experience stored in the amygdala. 16 In a similar study about emotional memory 4 related to bipolar disorder, 17 the results suggested abnormalities in the amygdala circuit in the case of bipolar disorder. Another review study 18 on neuroanatomy in panic disorder patients also indicated the existence of a ''fear network'', which has as its main point the central nucleus of the amygdala.
In this report, it was important to observe the influence of emotional components interfering in panic disorder patients, due the characteristics of the illness itself, without the interference of psychopharmacs and compared to healthy controls.
' STUDY LIMITATIONS
We consider as limitations of the study the small sample of participants and the short time period of the study, which did not permit an ample evaluation towards obtaining more precise results between the groups.
' CONCLUSION Panic disorder patients suffered greater emotional impact in the remembrance of a tragically-charged story compared to patients who were exposed to a neutral version of the same story. Compared to healthy controls, we found that panic disorder influenced emotional memory. The absence of clinical comorbidities and the non-usage of illicit drugs or psychopharmacs in participants were fundamental criteria to minimize interferences. The study of emotional memory in individuals with PD or other anxiety disorders can bring new clarifications concerning the pathophysiology and treatment of panic disorder.
